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A iigh-speedwind-tunnelinvesti~ati”mWe -‘of ~:. *KY+~” .
charac”tertsticsat variousWCD nunibersof en NAC.465-~0 Seqispsn:.....
wing variouelyequippedwith a ‘25%ercent~chordfull-spin. .@l@@@,* ,,..
and a 38-percent-semispan20-perceat-chordstraight-sided.ailerm. ‘

Wfth thefull-spsnflap retractedat-aMach nuniberof O●13,
maximumlift coefficientof 0.93was obta$med;end with the flap
deflected45°, a maximumId.ft coefficientof 1.87was obtained.

“&& variatiQnof klftwi@ en@.eof att&ck-~’ ipcretiqi“

. .

.
-

frcm”0,72,at a Mach nupberof 0.13 to 0.96 at a Mach n~er of 0.71:
Thie.increaseW ~ ,withMach numberwas c~s:stentlygreaterthan .

the incz$asein C& cqputed by existingtheoryfor fInite-@an w!ngp.
.,..“.

The effeoti+enessof the aileron,as shownby the v~ation of
rol.ktng-momentcQefficientwith ailerondeflection Czba$ dec~ased

sli&U.y with increasein Mach numberand Re@olds nuniber● “--
. .

.Ailerozyayingmiiuentbecamemore advehsewi& increasingangle -;
of attack(or lift)but was essentiallyunaffectedby increasing
Mach number.

The variationof the aileronhingemmwnt coefficientwith an@.I?- ~
of attack ~ inc~asea positivelyfxom -0.0008at a Mach number
of O● to 0,0010at a Maqh nuniberof O.71;whereaethe variationof
the hinge-momentcoefficientwith

negativelyfrom -0.0052at a Mach
Maoh nuuiberof 0.71.

.

@leron &eflection %5 increased

nunj’eaofI0,27 to -0.00~2at -a

A ... .

.
, . ‘...

. .

.. .

. ------- . .. . ..= —. — -~. --,. , ~.. ..-. . —- . .. - --— —.- - - .- -. ---—--y-, “. ,, .,,



2
. . . .

. .

. .

.,- . . :..-lucA!m.lfo.1473----.. .2....”. .,.
.. --,... ---- ----

ylTyxpIq? : :“
. ..

.,.. . ...-..”
The necessityof providingsufficientlyhigh liftfor)landing

and take-off,as well as dequate.la.tbmlcontrolthroughoutthe
fliqhtspeedrangefor the fast.and heavilyloa&d.airplanes,cmrrently
in use or,,inthe designstage>has presenteda problemto airplane
desi~rs. This problemhas been accentua~edsomewhatby the required
use of wingshavinghigh criticalspeedsand by the paucityof existing
liftand Iatenl-controldata m fi@te-s@nwtngsi In order to assist
insolving.khisproblem$ah inveBti@tionwas conductedin the
Langleyhigh-speed7- by 10-foottunnelon a thinlow-dragsemispan
wing (NACA65-21.0)equippeawith eithey,a full-spanslotteaflap or
a partial-spanaileron. Wing lift>@j and pitching-momentcharac-
teristicswere obtainedthrougha speedrangeto a.Wch num%er0$’
0.71wi~ the full-spanflap ret~cted and througha speedrangeto ‘
a Mach nwiberof 0,27with.the flap deflect6d. Testsof a 0.38.
semZspanO.20-chorils+.zraight-siikd.qile~ ,were~de at variousspeeds#
up to a Mablitiuniberof 0.71..

.
. . . .
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. i .:
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The moments.op.’the~ are presented.aboutthe wind axes. The .
X-axisis in we planeof sjmmetryof the3uodeland:is parallel,to ‘‘

.

the tunnel.air floy..TtieZ--S is in,the planeof symmetryand.is.4 .
perpe~cula? to the X-axis. T& Y-S.XiSis m.UtUal.Qpei~endicular “
to the X- and Z-axQs.j.~All threeaxes intersectat the intersection‘
of the,c.herd.plapeand the 35-percent-chordstationat the root of .
the model.” .. “.

. . :. ...

The scymb@sused.in the.&&&&tion of resultsare as ZOllows;

CL .. (Twice lift of sendspanlift coefficient .
)

model ,.-
@ .

c “ &g coefficient(D/qS} -
1) .,
cm .pi%ching-moment.ooefficien%-.“ .

( )

.
.Twicepitchingmoment.of semispanmodel .
. @c’ .’ ‘.” . ‘... . .

Cz ro~ng-mdiuentcoefficient (L/@b) . >

Cn yawing-&uentcoefficient”(N/@b)

‘h
aileralhinge-momentcoefficient

(%/@~a’)

c localwing chord

.

.
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, (:y+o) .wing mea aerodynamicchoti,2.% feet

aileronchordmeasuredalongwing chordlinefromhinge’@s
of aileronto trailingedgeof wing .

.. .

root-mean-squarechordof aiZeron,0.48foot ‘. ‘

twicespsnof semispanmodel,16 feet

ai.Zeronspan,3.04feet

lateralti~tm,ncefromplaneof symmetry$feet

twice area of semispaa model,

twice dragof semispanmode12

rolllngmomentdue to aileron
root-pol.lna3.

,.

44.42squarefeet
. ..

pomls

deflectionaboutX-agisz;

yawingmcmentflueto ailerondeflectionziboutZ-axis,
fOot-pounds

aileronhingemoment,foot pm,n.vle

free-stresmdynamicpressure,poundsper squrefoot
G)
J &

free-stz+m velocity,feet per second.

mss densityof.air= slug3per cubicfoot

sx@leoi attackwith respectto chordplaneat kot ~f mo&l,
degrees .. .. .

,

ailerondeflectionrelativeto-wing chordp+ (positive
-when trail$nge~e is dom) } degrees

.
flap deflectionrelative~ wing chordplane (positive‘W&P

trailingedgeis down),bgrees .
...’ .:

Mach nwiber (V/a) “ ~ . -

. .
, Reynoldsnu@er .- . ..... ‘a. - ‘j . .

..
.,-.

..-. ..
.’..

speedof 30@d, feei per’,second . .:. ‘ .
‘i..”, J- .--”.. .

‘..,.. . :. .”..
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The subscripts~a and a inticate the factorheld constant.All
of 0° engleof attackand 0°slopeswere measui;ed

~e- deflection,.-
,

in the vicinity

,.

coRREoTrom

; With the exceptionof the aileronhinge-momentdata,all data
presentedarebased on the dimensionsof the con@ete“%d.ngt

The test datahavebeep‘corectedfor jet-bouu~ effects
accordingto the.methodsoutlinedin refereqcp1 ● Compressibility
effects.on theseJet-boundarycorrectionshavebeen consideredin
correctingthe.test tit~j bloc- correctimswere also a@lied.

AQeron deflectionshavebeen correctedfor deflectionbaler
load,“andthe ailerondatahavebeen correctedfor the smallawunt
of wing twist (lessthanO.4 ) producml=by ailerondeflection●

. .. .. . .

Mom AND APPJIRM!us.

The semhpsn-wingnkcdel was mountedh inverte?.positionin the
Lsngleyhigh-speed7- by 10-feattunnelwith its mot sectionadjacent
to one of the vertioalwallsof the tunnel,the verticalwall thereby
serwtngas a reflectionplane (Figs..1 snd 2). The wing WS canti- . .
leversupportedfrom thebelsncefrwqene=- the wing root section, .

. .
:.-— - ,. .——~— -- ———-

-. . . . ..---— -. .-~ ——-
.“, ” -. . . . . . . ..-, .. ..



NACATN ~0, 1473-”

and a gap of approximately1./16inchbetweenthe tunnelwall and the
root end of the modelpermitted&illforcesend momentsactingon the
mociqlto be measured.

‘ The semi.spsnwingmodelwas hilt -tothe plan-formdimensions
shownin figure3 end had an NACA 65-ZUOairfoilsection(table1)
fzwm root to tip w!.thneithertwistnor dihedral. The modelhad.
an aspectratioof 5.76and~ ratioof tip chordto root chor4of 0.57●

The wing plan form exclusiveof the ailerondimmsims was geometrically
similartG the quarterspanof a completewing modelof aspeccratio9
used.in spverslinvestigationsfor whichthe dataare unpublished.
The wingwas fabricatedwith a solidsteelsparend laminated-mahogeny
surfaces.No tZ’aIISitiOJlstripswere used on thewing$ and an attempt
was made tojkeepthe modelsurfacesmooth.R&l.ngthe entireinvestigation.

The ~-span slotted-flapconfiguratimwas built to the “
dimensionsgivenin figure3 and is.shownmountedon thewing.in the
tunneltestsection,infigure1, The designdimensionsfor the
O ,25cflap are ~e~ented in t&le I and wee with the dimensions
for slottedflap 1 glveph referfmce 2. The optimuuflap position
with respectto the upper-surfaceairfoillip and the optimumflap .
deflecticm(~ =“45°)giveninrefermce 2 wereused for the normsl
flap-deflected~J6~tio& in the premmt investigation.The flap had
a solidsteel.sparwith laminated-mehogenysurfaces.

The partial-spsnailkroncotiigurationwas built to the dimensions
givauin figure4, snd the cotii~ation is shownin the tunnelin

figure2. The aileronof O .3% end O.ZOcwps constructedof d&ludn ‘

and ha straightsidm and a trailing-edgeangleof Xl”, T@ aileron
had a p~ainradius-noseoverhemgmade of mahoganyand waa testedwith
a plastic-impregnatedfabricsealacrossthe gap aheadof the aileron
nose, exceptat the locatiohof the strain-gagearm where a gap of

about0.01}existed. ti additicm~the aileronwas equippedwith straln-

gagebeamsof varioussizesto providea maximuqof sensitivityto the
hinge-momentreadingsat the variousdeflectionsend speedsat which
the investigationwx made. Ailerondeflectionwas set for eachtest
by mmas of a beam-typeclampstrain-gagearm. ‘‘

The Langleyhigh-speed7- by JO-foottunnelis a ciosed-t.himat
sin@e-return tunnel. The turtmlence of the tunnelair q~eam has
not ‘beemdeterminedbut is thoughtto be low becauseof the large
tunnelcontractionrati~ (14to 1). !Ihisbeliefis,substantiatedby
turbulencemeasuremerrlmmade in theLangley300MPH7-by 10-.l?oot
tunnelo
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. . . .
TESTS. . .-. ,

..,..

Whg angle-of-attacktestswith tlieflap retractedwere made
througha Machnuaiberrangefrom 0.13 to O.71swith a corresponding

Reynolds-*-er rsng~of appr&imately2.6x 106 to 10.3x 10
6

base~on a mean aerodynamicchordof 2.86fe,et.h addition,a
c0mt3nt mgle-of-attack(approximatelyat zerolflt)speedtest
was made througha ~h nuniberrengefrom 0.44 to 0.82, Wing engle-
of-attacktes.tiwiti”the flap deflectet,we~made througha Mach
ni.umber.rangefrom OJ3 to O.27.“,~e variationof Reynoldsnumber~
with Machnuniberfor thesetestsis shownin figure5.

Testswere made~~ variousailerondeflectionsthroughen
angle-of-atteckrangeat Mach rnnibersfrom 0.27 to 0.71.~ The range
of aileronanglestestedwas betweenapproximately-15°and 15°~
exc@t at the lowervaluesof M&oh numberwherea deflectionrsnge
& approximat~y-1~.to 2f)”was used. The angle-of-attackrange
coveredin m the testsbecamemore limitedas Mach nuniberincrease~
becauseof’.~e load.limitations“ofthe modd. .

DrsmsIoN

WingAerodynamicCharacteristics

‘Thelift} -j and pitching-momentcha.racte~sticsof the
wing model.at variousMach tiers in the flap-retractedand flap-
deflectedconfigurationsare eho%min figures6end.7,respectiveo -
As Mach nuuiberincreasedin the flap-re~actedconfiguration,a
-graduhlincreasein the lift-curveslope,a s- tic~ase fi -g
coefficienta’!$low lift.coefficients,end very littlechangein
pitching-mommtcharacteristicswere obtained. Maximnmlift coeffi-
cientsof 0.93end1.8’7were obtainedat a Mech numberof 0.13with
the full-spsnflap retractedand deflected,respectively●

.
,..

h ordsrto ascertainwhetherthe normalflap positionused
was optimumfor three-dimensionalflow,seversladditionalteststire
made in whichthe flap deflectionwas held constantat 45°endthe
locationof the flapnosewith respectto the wing upper-surfacelip
was vsried- ‘I!heresultspresentedin figure$ shcmthat,in generd.t
movingthe flap downand back fnm the norq@ flap-deflectedposition

‘ (noseof flapO ,O1OOCbelowand aheadof wingu~er-tiace lip)
resultedin a decreasein lift end SA increase-in drag at all angles
of attack,except for tie co~i~a~on in ~ich Me wtbo~d ~d of
the flap was held in the normalpositionend the flapnose at the
inboardendwas moved.rearwardand downfrom the normalposibs

●

“

.- .-—y .—. -—-
——— ., ...— ——.-,-..
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a changewhichenlargedthe gap betweenthe flap and the wing lip.
For thiswing-flap configur@ionta largermaximumliftwasnoted
than for the normal.,w$ng-i?lepconfi~ra.tions(Seefig. 8.) Sealing
theflap slotti one of theseconf@ratiohs was @.te deleterious
ta thata large“decreasein lift ~a an increasein”‘dragr~,ul$ed.

. Vtiatioa of thi lift-curveslope ma with Mach nuniber.is

eho~~in figure9* in which.a steady‘increaseof ~a withMach

?uyiberis d~=~tj &t is; ~a .ti’creased’from 0.72 at M = 0.13 .

to O.96 at M= O.~. No forcebreak j.ndncedby a wirigshockwas
app=ent .witbinthe ltit rangeGovqred, (Seefig~.6 and 9,) The
&ta of figure~ SJ.SO‘co@are‘theccmpre~s$hilityeffectson ~a

. .
obt@ned from e~erimenttd. data ,with the zremQts computed by the
Pr&dtlQauert factor,*ich is %aoe@ on two-dimensionalflow$an~
thosecomputedby en equationUrived hy Youngof GreatBritainfor
f.$nitendpauw$ngsand revisedby Jones’edge-velocitycorrectii~.

, (reference3). The increa9ein Uft-curve slcpetith increasing
Mach number,obtainedin the invefltigatir.mwas consistentlygreater
than thatccmputed.by the revisedYo~ equaticn+

‘..,
V&iation of the lift,drag,end pihhlng-~tnentcoefficients

with Mach number‘ata constantangleofattack approximate~
6orresBcdingto zeroLift is shownin fQure 10. l?romthesedata
andthe dataof figures6 @ 9, a positiveshiftof the angleof
zeroliftand a rearward.shift of t4e centerof pressurewith
increasingMach nuttiberis indicated+A gradualincreasein‘thedrag

.. coefficientat Mach nunbersaboveO.75apparentlyinticatesthe
approachingexistenceor the existenceof shockon thewing,

.. . .. - Aileron-ControlCharacteristics ..

The resultsof *e investi~ticinof the elleron-control”charac-
teristicsat variousMach nu@ers are shownplottedagainstwing
angleof attackin figureXl.and cross-plottedagainstaileron
deflectionat threelow ang.16sof attack~ figure12.

. .“

The rolJJng-momentdatagenemallyshowa decreasein effectiveness
with engl~-of-attackincreasefor positiveailerondeflections.&tthe
lowerMach nuaibers(M = O.3 end O.38)and an Inconsistenteffectin
the negativesileron-deflection~enge. For Mach @ers above0“.38/
the aileroneffactivenessgenerallyincreasesf3iigbtlywihh engle-
of-att,ack‘increasefor both positive~d ne~tive ailwon deflections,
(Seefig, U,.) The dataol?fi@q U. fur-tiershowa decreasein
aileroneffactivenesswith increasein Mach nvmiber,and thisphenomenon
is more clqarlyillustratedin figuresJ.2end 13, -

.—-..----- ..-.—.--.———..-..—, -.-.-z,..-.,--.-—~-.-,.. .. .. .... . . ..,, -..
,’ ....”..

Thisvariationof
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‘ailermieffectivenesswithMach nuder is dppositeto that obtained
in an ailerm inveeti~tionfor”awing of aspectratio9 employing
‘the’sameairfoilsection(unpublisheddata)~

Some of this discrepancyis explainedby the fact &at the data
for the wing of aspeotratio9 were not correctedfor wind-tunnel
jet-boundqyeffects. Moreover,the validityof jet-boundary
correctionsfor ~efleciion-plgnemdels at highMach nmers has not
been well-established;as a consequence>the correctionsappliedto
the presentdataat hi@ I&oh nusibersare questionablebut are thought
to be oonservativeo

Jn addition, some of this-discrepancyis attributedto“thefact ,
that the dataobtainedin the investigaticmof the wing of aspect

ratio9 were at Reynoldsnumbers‘fromO.9 X 106 to 1.4 X 106)
whtn?easthe Reynoldsnuniber remgeof the.aileroninvestigation.

reportedhereimwas betweenapp~xima”tely5,2 x 106 and 10.3X 106.
Two-dimensional.testsof a O.20cstraight-sided.aileronon“thesame

a~oil. section(referencek) at Reynoldsnuuibersof”1 X”106 .

and 9 X 106 (Machn@ers of 0.07 and 0,17$respectively)indicated
that a slight-decreasein aileroneffeptiivenessresultedwhenthe
Re~Lds numberincreased whereashigh-speedailerontestsof the

the sane airfoilsectionwl,tbina Reynolds muiiber rangeof 1 X 106

to 2 X 106-indicatedthatan increasein Mach ntier end Reynolds
nuniberticreaqedthe aileroneffe@ivenese~ It is believeQ2therefore,
that tie discrepancyin the aileron effectivenessexhibitedbetween
the datapresentedherefiand the dataobtainedfrom thewing of
aspectratio9 probably resultfrom a Beynoldsnunibereffect>which
is eithernegligibleor similarto a’~@ nusibereffectat low
ReYnoldsnuuibersand oppositeto a Mach zuuibereffectat high

. Reynol.@snuuibers.A ~ of this~screpancymy alsoresultfrom
the fact thatthe aero@nWc effectswhichaccompanya reductionin
effectiveaspectratioresultingfrom compressi.bili~effectsare
largerfor the wing of aspectratio~.76~ for the wing of aspect
ratio9. Thisbeliefis sulxhntiatedsommihatby similareffects
shownby the’resultsof a le,teral-controlinvestigation(reference5)
perfozmedon a thickersemispsnwing at Reynoldsnunibezwend Mach
nunibers(overthe spanof the ailer~ tested)whichare compaz%bleto
thoseexistingduringthe reported~vestigation. Theseresultsare

‘ reprO&Ced b figU3?e13 f02 COMp~3Qn lh~, th9 153pOZ%X3& &h c

A comparism of the aileron-effectiveness(indicatedby the
slope %8

,J
obtainedin the presentinvestzl.gaticmat a Mach nuniber

.,

-_ . . .. ____ . - . ~- --- .— -—r..-~—
.7 -’-..,. . . ..- ., .,,. .- —,——
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d 0.38wasmattewith the ai..leroneffectivenessobtainedfrom the
wing of aspectratio9.at the saneMach number..Good agree-t
betweenthe two investigationswas oblwd.nedafteraccountingfor
aspec-b-ratiotifferencesby bee of reference6 end comect~~ the
b3ta.of thewing of aspectratio9 for jet-bouhdaqeffectsby use
of reference1. At higherMach nunibezw) ~e~lds nun.bereffectscm
aileroneffectiveness~a compressibilityeffectson eff.ectivO“
aspectratio (a6previouslydiscussed)probablyaccountfor the .
pooreragreemautas Mabh nuuiberincreased.

The aileronyawing-mommt coeffi~entsvariedalmostlihe%l.y
w$th,angleof attack(orlift)-end geneml.lybecamemore adverse,as
the angleof’attackincreased}@icul.erly in the positiveaileron:
deflectionrange, (Seefigs.hand 12.) Mach nudberhadalmost
no effOct.on the yawing-mo@ntcoefficients.

The aileronhinge-momentcoefficientselsov~ied slmbst.
linearlywith.-e of attack,and the valueof ~ increased

#

positivelywith increasein kch nmiberfrom -0.0008‘at M = 0,27
to 0.0010at N = 0.71. (Seefigs.U end 13.) The variationof
hinge-momentcoefficientwith aileron”dc%lecticntendedto become :
morenearlylti~ as theMach nu!iberincre~ed (fig.12)s ad the
valueof C~a i.ncneasednegativelywith increasein the Mach t

:nwiber,f&m -0052 at M = 0.27 to -0.0072 at M = 0.71. (See
fig. 13.) A coqmrison of the valuesof c% ~~ c% obtdned

a
in the presentinvestigationwith the valuesobtainedin the investi-
gationof the wing-ofaspectratio9 (dataunpublished)indicated
thattheseparameterswere lessnegativeend exhibited@rger’
oohyessibilityeffectsin the presenttivesti~ation,The differences
in the resultsobtainedin the two investigations~ be attributedto
dlfferencesin aspectratio,‘Reynoldsnunber,end the f~ct thatthe
aileronnose gap was not sealedin the ~vestigationof thewing of
aspectratio9 but was seeledin the presmt investigation.

No datawer~ Obtai~a for pressures.acros~the aileroneeoi..
It is believed,however,si~cethe ailerontestedhad its nose gap
fairlywill sealedthatthe equationspresentedin z%xference7 my
be used to computevariousbelanceconfigurationsrequiredfor given
stickforces.

CONCLUSIONS

A high-speedwind-tunnelinvestigationwas made of the aerodymmic
characteristicsat variousMach nu@ers of an NdCA 65-2Msemispantine

. ---- - .,.,-. ----- .-, . -..y------ .- -,- ~.—___ -,--. .._ .-= -—- .—.. --. V- . . . . . . ..- -—-—-—. - - —

. . . . . .. -.,. .-
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variouslyequippedti~ q ~-pem%nt-chor~ full-spanslottedflap
and a 38-percmt-s@spsn ~.~erokaxt-chorjl.straight-sidedaileron.
The resultsof the investigationlea ta.the i’ollowingconclusions:.... . .i”:-

1s With the full@enm flap rbtractedat”a &ch numberof,O.Uj$
a.maximumlift oo.efficicmt.of 0..93%a obtained”end with tieflap

bdeflected45°$a maximum~t co~tiic~~tof 1. -was obth,ined...“

from
This

., “... ,
2. The vsriationof lifttit% &gl.ek attack CLa’.increaaea~.

0,72 at a Maoh nuuibe~of 0.13 to 0.96 at a Mach nunibero? 0.71.
ticreasein ha withMach nusiberwas consistentlygreater ,

.
the inoreasein ~a ~t&d~a-bye~sting theoryfor fUxi.te-

Span Whlgs .
.-

. .

3clb effectivenessof.ths aileron$..6s.sho~by the variation
of rolling-momentcoefficienttith ailerqn,deflectionCzaa’} ‘

decrehed.slightlywith incre~b in Mach ziuniberend Re~ol.dsumber.. .

4* Aileronyatig moment~ecamemore adversewith increasing.
angleof.attack(crlift)but was essentiallyunaffectedby .i,ncTeasing .
Mach number. “

5 ● ~“e ~~iatiti of tie ~leron.se-moment coefficientwith
angleof attack ~ increasedpositivelyfrom -0.0008at a Mach. .
nuniberof 0.27 to 0.0030at-aMach nuniberof O.71;whereasthe :
variationof the hinge-momentcoefficienttith ailerondeflection

.

%a
increasddnegativelyfrom -0.0052at a M& nuniberof 0.27 to ;0.0072
at a Maohnumberof 0..71..

LangleyMemorialAerone~t@l Laboratory
Natimal Adviso~ Committeefor Aeronautics
.. ,LengleyField$-Va.$July 3} 1.947
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TABLE1.- ORDINATESFOR AIEWOIGAND FLAI?

[’@.dimensionsti percentof wing chord]

.

NACA 65-~o airfoilsection

Upger surface .Lower surface

Station Ordinate Station Ordinate
1

0 0 0 0
.435 .819 .565 -●n9
.678 ●99 ‘.822 . -●9
1.169 1.~3 , 2.331 “.-1.059
eJm8 1.757 .2.59E . -1.385
;J%ll. 2.491 ~.102 -1●859

%
3.069 7.606‘ . -2,221.

9: h 3*535 . 10●106 . -2.721.
lh●@g 4.338 15.101 -2,992
lg.909 4.938 a .@l -3.346
24.923. 5●397 ~ .o~ -3.607
29.936 5.732 . 30.064 -3.788
34.951 5●954 35.049 - “3.Q?4
39.968 6.067 40.032
44.984 ~ 6.058 45.016

-3.9s
-3.868

50.000 ;.?; 50.000 -3.709
g .:$ * .9% -3,435~

65:036
5;&7 59473
4,712

-3●075.
64,964 -2.652

70.043 4.128 69.957 “2.184.
75.045 3*479 . 74.955 -1,689
80.044 f?@783
85.038

79●956 -%.191
e,057 8$.;: -o’@l

90.028 1.327 -**3
95●014 .622 94:9% .010
100.000 0 100,000 0

L.E? radius: 0,687
Slopeof radl~sthxoughL .E.: O.0%

.
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‘I!K61EI.- ORDIN3! FOR AIRE’O~AND HAP -“Concluded

.

.

[U Mmendom inpercent.of“wingchor~

SlOttedflap -“ - “

Upper suz%aoe. Luwer surfaoe

Station Ordinate Station Ordinate

o o’ 0 0
.28 .92 . .28 -.41
.56 lag - .76 -.62

1.12 1,56 : 1.12 -.88
1.69 1 ●m 1.69 -1.00
2.25 1.99 2.48 -1.03
3●38 2.22 4.98 -.83
~.50 2.33 ~.48 -.63
5●61 2.38. 9.98 ‘. ::g
7.00.. ‘ 2*4O 12.48
9.00 2.35 M .98 “.12
U .00 2.16 17.48 .01
12.51 1.91 19.99 .10
.15.01 -. 1.50 22●49. .12
17.51 1.10 25.00 0
20●00 ●71 .
22.50 .. ●34
~.oo - 0.’ .- .

L,E. lXdillS:O.@ ,
.Slopeof radiusthrou@L.E.: 0.35 .

.
.. * ..

COMMITTEEFOR AERONAUTICS
. .

1473““

. . . .

.

. .

.

.
.

.
.

.

-—— ---- . . —-=. —... ..~ . ,, . . ...— —— .---— -— --- —-- --- ---. . . . . .. . .“...-, > ,.. . . . ...’ ..!?



NACA TN No. 1473

15

“

(a) Front view.
Figure 1.. Reflection-plme model in invefiti

~P deflected.
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Figure 2.- Rear view ofreflection-planemodel ininvertedpositionwith
ailerondeflected.
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Figure 3.- Schematic drawing @ rightsemispm-wing model equippedwithfull-spanflap.
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Figure 5.- VariationofReynolds number with Mach number. Reynolds number is based
on wing mean aerodynamic chord of 2.86 feet.
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Figure 7.- Variation of aerodynamic characteristics with Mach number
of wing with full-span slotted flap deflected 45°. Flap nose in normal
location.
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Figure 8.- Variation of aerodynamic characteristics of wing with
full-span slotted flap deflected 45° and position of flap nose varied.
M = 0.19.
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(a) Mach number, 0.27.

Figure 11.- Vaniationoflateralcontrolcharacteristicsofco?nplete
wing withailerondeflection.af = 0“
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(b) Mach number, 0.38.

Figure 11.- Continued.
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(c) Mach number, 0.51.

Figure 11.- Continued.
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(d) Mach number, 0.61.

Figure 11.- Continued.
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(e) Mach number, 0.71.

Figure 11.- Concluded. -

.

.

--- ----- - ,.. - .““ ;. >.. ‘.”-.”-- .. ::: . ...-”-- --’--,-’~-- “--.--——- .’ ”----. . . <.. . . . .. . . . . . . .



I

i

w

%

w

.

Figure 12. - Variation of lateral-control characteristics of complete wing with aileron deflection u
F

and Mach number. 61 = OO.
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13.- Variation of par~eters Cz , Ch6 , - Cha
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Mach number.
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